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(m) Non woven fabrics. 



@ Non-woven fibrous products, such as diapers, in which 
the fibres are bound together by an emulsion copolymer of 
C4-Ca ester of acrylic and/or methacrylic acid: at least one of 
methyl methacrylate, styrene or a-methyl styrene and acid 
comprising mono-unsaturated dicarboxylic acid optionally in 
combination with mono-unsaturated monocarboxylic acid. 
The fibres comprise at least 507o hydrophilic fibres such as 
cellulosic fibres. 
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NQN WOVEN FABRICS 



The field of this invention is non woven materials. 
This invention is concerned with' non-woven fibrous 
materials containing hydrophilic fibres bound together 
by certain polymers. 

Greater attention is now being paid to the impact 
on health and environment of the components of sanitary 
and health care fabrics such as diapers, sanitary napkins, 
hospital curtains, disposable sheets and bed pads. Non- ' 
woven fabrics for these applications are also required to 
have adequate tensile strength and abrasion resistance, 
when wet by water or aqueous liquids such as body fluids. 
Generally the binders in current use for non-wovens are 
crosslinked in order to obtain adequate wet strength and 
abrasion resistance. 

Usually the crosslinking is based on formaldehyde, a 
noxious material known to be a skin irritant and also 
possibly carcinogenic. This type of crosslinking involves 
the reaction of m.ethylol groups in the polymer, such as 
N-uu..thylolacrylamide or the reaction of added aminoplasts 
^5uc:h as incthylolatcM-] nielamine or urea formaldehyde. This 
lyiH^ of cror,r.linkinr, is thought to be instrumental in 
achirvinc ouitnbio wet strength in non-wov^n.. Such systenr 
are describ..i in V . Fat. v 2,931,7"r; and 3,157,562 

For similar health reasons it is desirable that the bander 
be free from other materials such as acrylonitrile . 
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We have now found certain binder polymers substan- 
tially free from methylol group-containing units and added 
aminoplast which^ surprisingly ^ substantially retain in non- 
wovens containing hydrophilic fibres the wet strength con- 

5 f erred by similar methylol-containing polymers. 

An important application of non-xvoven fabrics is in 
the manufacture of diapers. Hitherto hydrophilic fibres, 
such as cellulosics and in particular rayon, have enjoyed 
a large share of the non-wovens used for diapers. This is 

10 because hydrophilic fibres are absorbent. Nov;, however , 
diaper coverstock is being constructed from non-wovens 
which allow easy passage of body fluids into the diaper, 
known as strikethrough, but deter passage of the fluids 
- from the diaper, known as wetback. Such diapers are con- 

15 ■ structed from hydrophobic fibres, such as polyester. 

However, there is still a considerable market for hydro- 
philic fibres and it is desirable to adapt hydrophilic 
fibres to perform in much the same way as hydrophobic ones. 
We have now found certain binder polymers which can 

20 provide a desirable balance of strikethrough and wetback 
properties in non-wovens containing hydrophilic fibres. 

Diapers often comprise an envelope known as coverstock 
which, during manufacture, is sealed by the application of 
heat. Non-wovens bound by conventional crosslinked polymers 

25 are difficult to seal; they have poor heatsealability . This 
can be a significant disadvantage. 

We have now found certain binder polymers which can 
confer upon non-wovens containing hydrophilic fibres improved 
heatsealability , 

30 In the process of making non-woven products binder 

■polymers can cause an undesirable degree of adhesion to 
the processing equipment. Clearly this impedes a smooth 
running operation. This characteristic is known as runn- 
ability. 

35 We have now found certain binder polymers which may 

have good runnability properties. 

According to the invention there is provided a non- 
woven fibrous product whose fibres comprise at least 505?, 
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(a) 50-80%, preferably 60-80%, by weight of at 
least one O.-C, e.ter, preferably c.-C. alkyi 
ester, of acrylic and/or methacrylic acid 

(b) ToZT '^T 2-ethylhexyl a;rylate, 

(b) 10-^.9%, preferably I5-30?, by weight of at 

least one of methyl methacrylate , styrene and 
a-rnethyl styrene, preferably styrene; and 

(c) 0.5-10%, preferably 1-10%, n,ore preferably 1-6% 
by weight of acid comprising at least one 
iBonoethylonically unsaturated dicarboxylic acid 
optionally in combination with at least one 
..onoethylenically unsaturated monocarboxylic acid 

By hydrophilic fibres we .ean fibres which, when d y 
have a .o.sture regain at 21.lOc (^oOp) and 65/rel tive 
humidity of more than 2^%. (See Text.-lP w ^^-^^^^^e 
1978, p 51 et seq). '^^^^^ 

. ' f^^^--^^^ the fibres of the non-woven nroduct of th.'s 
invention comorise at least- sn' v, ■ " 

weight of cellulcaic fibres, such as rayon, and the balance 
-y e one or .ore other natural or synthetic fibres 

enas Of 50, rayon and 50* polyester are preferred with 
lOOJ rayon more preferred. ' 

The copolymer may contain s>.ala amounts such as up to 
10*. preferably 5,. by weight of units of other function 1 
^ono^ers such as hydroxyethyl acrylate or .ethacryla e 
hy roxypropyl acrylate or »ethacrylate . acrylamlde or ' 
-thacrylamde or fixtures of such »ono™ers. However 
the copolymer should be substantially free fro™ units ' 
oohtainlng .ethylol groups and fro,n added amnoplasts 
Itis preferred that the copolymer docs not contain 
additional run-aiona, units and more prefcrr.d that it 
consists s„b..an.i-my of ..Hs .f cater.- . (a) (b) 
and (c) above. ■ 

Acid component (c) may comprise dicarboxylic acids such 
as itaconic or maleic acid and optionally monocarbo y c 

pri.os 0.. 3., more preferably 0.75-3S, dioarbox_yUc acid option 
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al]y with 0.5-355, more preferably 0.75-3.^* monocarboxy lie 
acid. Itaconic acid is preferred for improved wet strength. 

In a preferred embodiment of this invention the 
binder copolymer contains units of both at least one 
dicarboxylic acid and at least one monocarboxylic acid, as 
5 described above. 

We have found, surprisingly, that polymers contain- 
ing both types of acids generally provide better wet 
strength in the non-woven than either acid alone. 

Therefore component (c) above preferably comprises 
10 itaconic acid and acrylic and/or methacrylic acid. 

In addition v;e have found that this combination of 
acids enhances the runnability properties provided by 
itaconic acid alone. The combination of itaconic acid 
and acrylic acid is preferred for a desirable balance of 
15 improved wet strength and runnability over, individual acids. 

In the acid mixtures, the weight ratio of dicarboxylic 
-; to monocarboxylic acids is preferably from A:l to 1:^, 
more preferably from 2:1 to 1:2. 

Acid component (c) may be in the form of free acid 
20 or may be in the form of a salt with for example, an 

alkali metal, such as sodium or potassium, a water soluble 
amine, such as methylamine, diethylamine , triethyiamine 
mono- di- or tri-ethanolamine or morpholine, or in the 
form of an ammonium salt, 
25 The non-woven products of this invention are parti- 

cularly useful in the manufacture of diapers. Accordingly . 
further preferred embodiments of this invention provide 
diaper coverstock and finished diapers comprising the non- 
woven products described herein. 
30 Non-woven fibrous products according to the invention 

may be formed in any suitable manner such as by carding, 
garnetting, or by dry deposition from an air suspension of 
the fibres. When the fibrous product is formed by carding 
or garnettin/r;, the fibres nrc ui^ually ai- Lenst partially 
35 orientated whereas in products; formed by air deposition the 
fibres are in a completely haphazard distribution, A thin 
web or fleece obtained from a single card may be treated 
with the copolymers described herein, but generally it is 
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necessary and desirable to superimpose a plurality of such' 
webs to build up the mat to sufficient thickness for the 
end use intended. In building up such a mat alternate layers 
.of carded webs may be disposed with their fibre orientation 
5 directions disposed at 60° or 90*^ angles x^iith respect to 
intervening layers. 

The copolymer may be applied to the fibres as an 
aqueous dispersion in any suitable fashion such as by 
spraying, dipping or roll-transfer. The concentration of 
10 copolymer in the dispersion may be from 5f. to 60% by weight, 
and preferably from 5% to 25% ^ at the. time of application as 
an aqueous dispersion. 

The binder dispersion or powder may be applied to the 
dry fibres after the formation or deposition of the. web or 
15 mat so as to penetrate partially into or completely through 
the interior of the fibrous products. Alternatively, the 
binder dispersion or powder may be applied to the fibres 
as they fall through the settling chamber to their point 
of deposition- This is advantageously obtained by spray- 
20 ■ ing the binder dispersion or pov;der into the setting 

chamber at some intermediate point between the top and the 
bottom thereof. By so spraying the fibres as they descend 
to the point of collection, it is possible to effect a 
through distribution of the binder among the fibres before 
25 they are collected into the product. In the production 

of certain fibrous products wherein a hot molten mass of a 
polymer is disrupted by jets of heated air or steam^ the 
binder dispersion or pov/der may be sprayed directly on the 
fibres while still hot and very shortly before their 
30 deposition so that quickly after deposition the binder is 

set and bonds the fibres in proper relationship. Preferably, 
however, application of the binder dispersion to the fibrous 
product is made at room temperature to facilitate cleaning 
of the apparatus ar.nnciated with the application of the 
35 binder "dispersion. The binder dispersion may be applied to 
one or both surfaces of the fibrous product or it may be 
distributed through the interior as well. 

The binder of the present invention may be applied in 
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conjunction with other binders^ such as glue. Similarly^ 
the use of potentially adhesive fibres within the fibrous 
product may also be resorted to in conjunction with the use 
of the polyiTiGric binder. 

If desired, there may be used an aqueous polymer dis- 
persion which also contains a wetting agent to assist pene- 
tration of the fibrous web or mat to which it is applied^ 
and it may contain either a foaming agent to provide the 
binder in a foamed condition in the final product or it. 
may contain a defoamer v/hen the ingredients of the aqueous 
dispersion have a tendency to give rise to foaming and in a 
particular case such foaming is undesirable. The conven- 
tional wetting agents, such as the sodium salt of dioctyl- 
sulf osuccinic acid^ may be used and the conventional foam- 
ing and defoaming agents may be employed ^ such as sodium 
soaps, including sodium oleate for foaming the octyl alcohol 
or certain silicones for defoaming. 

The proportion of the polymer that is applied to the 
web or mat is such as to provide 15 to 50% (or^ in some 
cases, even up to 15%) by weight of copolymer based on the 
total weight of copolymer and fibres. After application of 
the aqueous dispersion of the water-insoluble copolymer to 
the fibrous web, the impregnated or saturated web is dried 
either' at room temperature or at elevated temperatures. 

The binder copolymers used in this invention may be 
prepared by conventional emulsion copolymerisation processes ^ 
such as are described in U.S. Patents Nos . 2,75^ ^SBO and 
2,795,56^, employing a suitable emulsifier such as a non- 
ionicj cationic, or an anionic emulsifier or mixtures of 
a non-ionic with a cationic or an anionic emulsifier in 
conjunction with' a free-radical initiator which may^ if 
desired 3 be a component of any of the well known redox 
systems. Examples of emulsifiers that may be used include 
sodium lauryl sulphate , t-on tylp^henoxypolyethoxyethanols 
containing from about 10 to 50 oxyethylene units per 
molecule, and lauryl pyridinum chloride. The amount of 
emulsifier may .range from about \% to G% on the weight of 
monomers^ Any free-radical initiator such as azodiiso- 
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butyronitrile, t-butyl hydroperoxide, and ammonium or 
potassium persulphates may be employed. The proportion 
Of initiator may be from 0.1% to 2% on the weight of n,ono- 



mers 



Some preferred embodiments of the invention wUl now 
be more particularly described in and by the following 
examples, in which all percentages are by weight and all 
temperatures in °C, unless otherwise stated. 
Examples l-?7 

Non-woven fabrics are prepared from 100% rayon bound 
by the polymers specified in Table 1. 

Comparative examples. 1-6 show the performance of a 
methylol-croaslinking binder and" binders free from such 
groupebut containing no dicarboxylic acid. The latter 
binders have lower wet strength and generally poor runn- 
ability. The other examples in the Table describe non- 
wovens according to the invention in which the binder con- 
tains a dicarboxylic acid. These materials have improved 
wet strength. 

In Table 1 the following test methods are used: 
Tensile Strength 

22-23% solids of the binder are applied by impregna- 
tion on a directional laid rayon non-woven web (about 31 5 
6/m ). The non-woven sample (about 39 . 5 cm x 26 . 5 cm ) is 
weighed before impregnation and inserted in a cotton/Dacron 
5^ (35/65) fabric. Impregnation is carried out at about 
12.5^ solids in the bath. The sample is weighed again and 
dried m a Werner Mathis oven type LTP No 1268. The dryin- 
and curing conditions are 2 minutes, at 150°C. 

The impregnated non-wovens are conditioned over- 
night at 20 C . 1°C and 65% . 10 relative humidity before 
tec tins. 



2.5 cm wide samples are tested on an Tnntron machine 
with an opening belw en uh-- J awr, of 10cm. Tests are made 
dry and wet, after soaking the samples for 10 minutes in 
water. Results are an average of 10 tests with Instron 
settings of paper speed 20 cm/min. and machine speed 50 
cm/min. 
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lleau-sealability 

5,8-62^ solids of the binder are applied by impregna- 
tion, as for the tensile strength test, using a bath 
concentration of about 20% solids. The samples are dried 
5 and cured for 2 minutes at 150°C . 

Frora the impregnated webs, samples 5 x 7.5cm are taken 
from the machine direction and sealed as follows: 

Two 0.6cm (i inch) wide strip seals of 5cm- length ai-e 
made using a Bland Heatsealing apparatus on a doubled non- 
10 woven sample. The samples are. then conditioned as above and 
tested in the Instron machine for peel strength dry' and wet 
after soaking for 30 seconds in water. An average of B ; 
tests are taken with Instron settings as above and the 
heatsealing apparatus settings of 2 . 8 kg/m^ (40 psi), 200°C 
15 and 0. 3 seconds . 
Runnability 

The copolymer emulsion is diluted 50:50 with water. 
0.12 Nopco DF-160L is added and the pH adjusted to 9 . A 
Benz padder is modified so that the bottom roller of the 
20 vertical- padder runs constantly in the prepared formulation. 
■ The %dder is run for 2 hours at a speed of 31m/min. and a 
pressure of H5 kg/cm^. The bath level is kept constant by 
addition of water and the build-up on the apparatus is 
rated visually. 

.?.5. Desirable tensile and heat sealability values under 

wet conditions are 320 g/2.5 cm and 150g/5cm respectively. 
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TABLE 



Example 



BA 



Monomer Composition (wt %) 



St 



lA 



AA 



MAA 



AFi HEMA MOA 
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Q 
0 




78.5 


19-5 


1-5 




1 






9 




77 


20 


1.5 




1. 


5 




10 




10 


20 


1. 5 




0. 


5 




11 




77.5 


20 


1.5 . 




1 






12 




71.9 


24 . 5 


1. 8 




1. 


8 




13 




78 


20 


1 


1 








1^ 




77 


20 


1-5 


1-5 








15 




77 


20 


1 


2 








lb 

1 1^ 




77 


20 


2 


1 








17 


1 V 


7 

7d 


^0 


2 


d 








lu 




75- 5 


20 


1.5 


3 








19 




77-5 


20 










1.5 


20 




72 


25 


1.5 








1.5 


21 




77 


20 


1.5 








1.5 


22 




71 


■ 25 


1-5 




1 




1.5 


23 




76 


20 


1-5 




1 




1.5 


2^ 




75-5 


20 


1-5 




1 


.5 . 


1.5 


25 




77 


20 


1-5 




1 




- 0.5 


26 




72 


25 


1-5 










27 




76 


20 


1.5 




1 







1.5 



1.5 
1.5 



Key: BA = bulyi aery late; St - Slyrene; lA - Itaconic acid; 
AA - acryliu acia; MhA = ^'vthac^ylic nuid; AM., z acryl- 
arnide ; HEMA = hydroxyethy lacry late ; MOA = W-methylor-- 
acrylamide 
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TABLE 1 continued 

Tensile strength Heat Sealability 

(s/2.5 cm) (g/5 cm) Runn- 



xarngle 






Wet 




Wet 


ability 


3.rat ive 


1 


930 


350 


0 


0 


Good 




2 


290 


120 






Poor 






630 


100 


370 


270 


Good 






600 


120 


300 


250 


V. Good 




5 


6^0 


130 

^ ^ 


300 


190 


Bad 




6 


690 


190 


120 


70 


V. Good 


7 
/ 






370 


410 


490 


Poor 


8 




870 


310 


180 


160 


Poor 


Q 






"^20 


300 


310 

^ -L W 


Good 








*^60 

^ VJ w 




280 


Poor 


1 1 

J. 4- 






340 




400 


V. Good 


1 P 






2Q0 


560 


530 


V. Good 








4l0 






Good 


1 ll' 






S20 


2S0 


230 


- V. Good 






810 

W J_ w 


-i j\j 






Good 


X u 




810 


kOQ 






Good 


1 7 

X f 




820 


400 






Good 


18 




850 


510 


160 


170 


Good 


1 Q 




1000 


420 






Poor 


on 




0 j\j 


J) M u 




XxU 


V • vJvJVjvJ, 


21 




800 


360 


40 


35 


V. Good 


22 




750 


290 


100 


80 


V. Good 


25 






350 


95 


90 


V. Good 


2il 






330 


180 


160 


V. Good 


25 






365 


200 


250 


V. Good 


26 






280 




60 


V. Good 


27 






250 


80 


60 


V. Good 
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Examples 2 8-35 

Non-woven fabrics are prepared from lOOf. rayon, 
examples 28-32, and 50/50 weight t rayon/polyester/ 
examples 33-35- The fabrics are bound by the polymers 
described in Table 2. It should be noted that the tensile 
results in this table are not .directly comparable with the 
results given in Table 1. 

The Table illustrates comparative examples 28 and 33 
in which the binder contains methylol groups, and example' 
29, in which the binder is free from methylol groups and 
dicarboxylic acid. It can be seen from the other examples 
in the table that the presence of dicarboxylic acid gives 
comparable wet strength and that the combination of di- 
carboxylic and monocarboxylic acids gives comparable wet 
15 abrasion and wet strength, when compared with the methylol- 
containing binder. 

In Table 2 the following test methods are used: 
Tensile Strength 

The webs of the specified fibre type are supported 
between two layers of glass fibre scrim and saturated in 
^% polymer solids baths on a Birch Brothers Padder at 
l8.1i| kg (40 lbs) nip roll pressure with a speed of 6.95 
m/min. The padded webs are dried for 7 minutes at 65.5°C 
(150 F) in a forced air oven, and cured for I.5 minutes at 
25 150 C. The finished fabrics have a dry weight of 23-26 
g/m and contain 30S binder. 

Specimens are cut to 2.5 cm x 15.2 cm in the machine 
direction and tested in an Instron machine with a jaw 
separation of 12.7 cm and an extension rate of 5.I cm/min. 
Wet strength is determined after soaking the samples in 
water for 30 minutes. 
VJet Abrasion Resistance 

Non-woven samples, prepared as descr-^b-i in the tensile 
strength test, a-r rabjeci-,ri to repeate^J wnshings in a 
35 Maytag washing machine using no soap. The machine is set 
on full hot (lilO°C) water cycle and contains eight terry- 
cloth towels as ballast. Failure is noted when a web splits 
into two pieces. Each composition is run twice. 



20 



30 
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Haud 

Hand, or softness, is determined on fabrics prepared 
as described in the tensile strength test above. A panel of 
six people rate the fabrics from 1 (soft) to 5 (staff). The 
highest and lowest ratings for each fabric is ignored and 
the remainder averaged to give the final ■ ranking . 
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TABLE 2 

Fibre 

Type Monomer Composition (wt %) 

Example (v;t %) Ba St MMA lA A A MA A MO A 



Comparative 28 lOOf. 





rayon 


77. 


19.5 










29 " 


60 


38 




2 




30 


I! 


60 


38 


2 






31 


1! 


77 


20 


1.5 


1. 


5 


32 


IT 


77' 




20 1.5 


1 


5 



Comparative 33 50/50 
rayon/ 

polyester 77 19 . 5 . 2 1.5 

34 " 77 20 1.5 1.5 

35 " 77 20 1.5 1.5 



Key: for monomer symbols see key to Table 1 
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TABLE 2 continued 

Wet 'Wet 

Abrasion Tensile 

Resistance Strength 

Example (Washes survived) (g/2.5 cm) Hand 



Comparative 28 


25 


952 


3.8 


29 


5- 


1225 


l.H 


30 


10 


lil51 


2.6 


31 


25 


1814 


1.3 


32 


25 


952 


3.0 


Comparative 55 


25 


1179 


2.7 


3^ 


25 


1088 


3.8 


35 


22 


726 


2.8 
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1. A non-woven fibrous product whose fibres comprise 
at least 50%, by weight of dry fibre weight, of 
5 hydrophilic fibres, as hereinbefore defined] in which 

the fibres are bonded together by an emulsion copolymer 
of a monomer composition, comprising: 

(a) 50-80% by weight of the total monomers of at 
least one C^-Cg ester of acrylic and/or 

■'■^ methacrylic acid; 

(b) 10-Hg% by weight of the total monomers of 

at least one of methyl methacrylate, styrene 
andiy.-methyl styrene; and 
-(c) 0.5-10% by weight of the total monomers of 

acid comprising at least one monoethylenically 
unsaturated dicarboxylic acid, optionally in 
combination with at least one monoethylenically 
unsaturated monocarboxylic acid. 

20 2. A product,,, as claimed in claim 1, wherein the fibres 
comprise at least 50% by weight of dry fibre weight of 
cellulosic fibres and the balance, if any, one or more 
other natural or synthetic fibres. 

25 3. A product as claimed in claim 1 or 2, wherein the 
fibres are 100% rayon. 

^. A product as claimed in any of claims 1 to 3. wherein 
the fibres are bonded together by an emulsion cooolvmer 
30 of a monomer composition comprising: 

(a) 60-80% by weight of the total monomers of at 
least one Ci^-Cg alkyl ester of acrylic and/or 
metl-iacrylic acid; 

(b) i'-.-m by weight of thr. total monnrn,.rs of at 
l^^st one or methyl methacrylate, styrene and 
"=*-methyl styrene; 
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(c) 1-6% by vjeight of the total mononiers of acid 
comprising at least one monoethylenically 
unsaturated dicarboxylic acid, optionally in 
combination with at least one monoethylenically 
unsaturated monocarboxylic acid, 

5. A product as claimed in anv of claims 1 to k , wherein 
component (c) comprises 0.5-3% by weight of the total 
monomers of at least one monoethylenically unsaturated 
dicarboxylic acid ;=ind 0.5-3^ by weight of the total 
monomers of at least one monoethylenically unsaturated 
monocarboxylic acid. 

6. A oroduct as claimed in any preceding claim, wherein 
component (c) comprises itaconic acid and acrylic and/nr 
methacrvlic acid. 

7. A product as claimed in any preceding claim, wherein 
the copolymer is free from units containing methylol groups 
and free from added aminoplasts. 

8. A product as claimed in any preceding claim, wherein 
the copolymer consists substantially of units of butyl 
acrylatej styrene, itaconic acid and acrylic and/or 
methacrylic acid. 

9. A product as claimed in any preceding claim in the 
form of diaper coverstock or a finished diaper. 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



0012032 

Applicaiion number 

EP 79 30 2753 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CalBgory 



Citation ol document with indication, where appropriate, of reievant 
passages 



FR - A - 2 249 904 (GOODYEAR ) 
* Claims 1,3* 



FR - A - 2 235 95»8 (VIANOVA: 
* Claim 1 * 



US - A - 2 931 749 ( B.B. KINE 
et al. ) 

* Claim 1 * 



US - A - 3 616 166 ( L . E . KELLEY ) 
* Claims 1,2, 



DE. ~ A - 2 812 038 (BASF ) 
* Claim 1 * 



The present search report has been drawn up lor all claims 



Relevant 
to claim 



1,7 



CLASSIFICATION OF THE 
APPLICATION (Int. Ct. M 



D 04 H 1/6A 
C 08 F 2?0/18 
A 6i L 15/00 



TECHNICAL FIELDS 
SEARCHED Ont.CI.3) 



D OA H 1/6A 
C 08 F 220/18 



CATEGORY OF 
CITED DOCUMENTS 



X: particularly relevant 
A: tecftnological background 
O: non-wntten disclosure 
P: tntermediate document 
T: theory or principle underlying 

the invention 
E: conflicting application 
D: document cited tn the 

application 
L: citation tor ottier reasons 



&: memberof the same patent 
tamily, 

corresponding document 



Place ot search 

The Hague 



Date of completion ol the search 

28-02-1980 



Examiner 

ELSEN-DROUOT 



EPO Form 1503.1 06.78 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

j^KLlNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (usPTQ) 



